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ABSTRACT 
This study is to investigate the difference of river habitat patterns before and after the 
construction of the consolidation works for the meandering channels based on a series of flume 
experiments.  The variations of water-dissolved oxygen, diversity of flow, channel bed stability 
under different patterns and interval of consolidation works were used as indicators of the suitability 
of the consolidation work arrangements. 
The results from the experiments showed that the increasing rate in water-dissolved oxygen 
downstream of a saw-tooth consolidation work is higher than that of a conventional consolidation 
work. As well, the former has higher variety on flow and river bed patterns, which can effectively 
form a better river habitat environment for aquatic creatures.  Scour and deposition of the channel 
bed for a saw-tooth consolidation work are less than those for a conventional consolidation work, 







increasing rate in water-dissolved oxygen, channel bed stability and flow diversity were observed for 
a saw-tooth consolidation work with an interval one times of the channel width. 




























段依次銜接組成（如圖 1 中 A 圖）。從河床
的橫斷面看，彎道段呈不對稱的三角形，凹
岸一側坡陡水深，凸岸一側坡緩水淺（如圖
1 中 C 圖）。過渡段基本上呈對稱的拋物線形





































水土保持學報 35(4)：363-378 (2003) 


























































為 鋸 齒 式 固 床 工 (saw-tooth consolidation 
work) ， 亦 稱 踏 步 式 固 床 工 (stepped 
consolidation work)，詳如圖 3 所示。固床工



















圖 2. 傳統式固床工模型示意圖(單位：cm) 









圖 3. 鋸齒式固床工模型示意圖(單位：cm) 


































圖 4. 彎曲渠道模型示意圖 
Figure 4. Model of meandering channel. 










水土保持學報 35(4)：363-378 (2003) 








0-500cm 處，縱向每隔 10cm 量測一斷面，於
固床工設置處則為距固床工上下游各 5cm 處
量測。每一橫斷面量測左岸到右岸分別 0、5、
10、15、20、25 及 30cm 處。溶氧值量測為















流量為 0.0012、0.0024 及 0.0036cms(3)固床
工間距為 1 倍、2 倍、4 倍及 0 倍間距(對照
組 )(4)固床工型態 (鋸齒式與傳統式 )，由
(1)(2)(3)(4)項進行配合。 
結果分析與討論 

























































圖 5. 粒徑累積分布曲線圖 
Figure 5. Cumulative size distribution curve. 
 
 
表 1. 試驗條件 
Table 1. Conditions of experiment.  
試驗類別 控制項目 控制內容 備註 
構造物形式 無構造物  
流量 0.0012、0.0024、0.0036 cms 
坡度 0.175、1.75、3.49 % 
對照組 
渠道形式 彎曲渠道  
構造物形式 有構造物 鋸齒式、傳統式 
流量 0.0012、0.0024、0.0036 cms 
坡度 0.175、1.75、3.49 % 
間距配置 1、2、4 L/B 
試驗組 
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Figure 6. Relationship between arranged 
interval and variances in scour and 











Figure 7. Relationship between arranged 
interval and variances in scour and 













Figure 8. Relationship between arranged 
interval and variances in scour and 











Figure 9. Relationship between arranged 
interval and variances in scour and 
















Figure 10. Relationship between arranged 
interval and variances in scour and 











Figure 11. Relationship between arranged 
interval and variances in scour and 





















−∆ = × …………………(1) 
式中 DO∆ 為水體溶氧增加率； 0d 為上
游未設置固床工處之溶氧值； 1d 為固床工下
游處溶氧值。 




固床工，詳如圖 13、15 及 17。 
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Figure 12. Relationship between arranged 
interval and increasing rate in 













Figure 13. Relationship between arranged 














Figure 14. Relationship between arranged 












Figure 15. Relationship between arranged 

















Figure 16. Relationship between arranged 











圖 17.  間距與水體溶氧增加率關係圖
(S=3.49%，傳) 
Figure 17. Relationship between arranged 














Figure 18. Relationship between increasing 
rate in water-dissolved oxygen 










    圖 19. 不同型態之固床工其水體溶氧增
加率與流量關係圖 
Figure 19. Relationship between increasing 
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表 2. 棲地流況分類表 
Table 2. Classification of habitat flows. 
型態 Fr 其他限制 型態 Fr 其他限制 
淺瀨 
(Riffles) 






hb / <15 
緩流 
(Slow run) 




























= =∑ ∑  ………….(2) 
式中 D =歧異度； =iP 第 i種流況所佔
的比例； =in 第 i種流況之流況數； =N 總
流況數； 'S =流況數；λ =均勻度。 
λ 可視為一種優勢度指數 (dominance 
index)或均勻度，強調優勢集中之程度，其值

















趨勢，詳如圖 21、23 及 25 所示。 
















Figure 20. Relationship between arranged 
interval and diversity of flow  












Figure 21. Relationship between arranged 











圖 22. 間距與流況歧異度關係圖 
(S=1.75%，鋸) 
Figure 22. Relationship between arranged 











圖 23. 間距與流況歧異度關係圖 
(S=1.75%，傳) 
Figure 23. Relationship between arranged  
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圖 24. 間距與流況歧異度關係圖 
(S=3.49%，鋸) 
Figure 24. Relationship between arranged 











圖 25.  間距與流況歧異度關係圖 
(S=3.49%，傳) 
Figure 25. Relationship between arranged 













Figure 26. Relationship between diversity of 













Figure 27. Relationship between diversity of 
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